INTRODUCTION
Immune thrombocytopenic purpura (ITP) or idiopathic thrombocytopenic purpura is an acquired disorder leading to immune-mediated destruction of platelets and inhibition of platelet release from the megakaryocyte. Postinfection in children, ITP is acute and self-limited. In adults, it runs a chronic course. ITP is characterized by mucocutaneous bleeding and often a very low platelet count with normal peripheral blood cells and smear. Patients usually present either with ecchymoses and petechiae or with thrombocytopenia incidentally found on a routine examination. Mucocutaneous bleeding or heavy menstrual bleeding may be present. [1] A large number of references and guidelines for neuraxial anesthesia exist for patients receiving antithrombotic or thrombolytic therapy. [2, 3] However, no published references or guidelines exist regarding the "minimum safe" platelet count for neuraxial anesthesia in patients suffering from bleeding diathesis. Neuraxial anesthetic Anesthetic management of patients having immune thrombocytopenic purpura (ITP) remains a challenge for the anesthesiologist. Surgeries such as knee arthroplasty are associated with significant bleeding. Neuraxial anesthesia is often preferred for knee arthroplasty. However, in patients with bleeding diathesis such as ITP, neuraxial anesthetic management remains controversial as there are no specific guidelines, and there is a risk of spinal hematoma. There are numerous case reports of safe regional anesthesia administered in parturients suffering from thrombocytopenia, but no explanation has been given. A new emerging concept of "rebalanced hemostasis" is now being used to explain the discrepancies observed in the laboratory reports versus the actual bleeding. In our case report, we have reviewed the literature and described the anesthetic management of a patient having chronic ITP and chronic obstructive pulmonary disease undergoing knee arthroplasty under neuraxial technique.
techniques are not widely used in ITP for concerns of potential hemorrhagic and subsequent neurologic complications. [4, 5] An individual decision is made taking into account the risks and benefits.
CASE REPORT
A 72-year-old patient on treatment for chronic obstructive pulmonary disease (COPD) and chronic ITP was scheduled for bilateral total knee replacement. Complete blood count (CBC) revealed thrombocytopenia with a platelet count of 69,000/ µl on Coulter counter (manual count of 84,000/µl). Thromboelastography (TEG) and coagulation profile were within normal range. Spirometry revealed severe airflow obstruction, GOLD Stage III. Other biochemical parameters were unremarkable. She was receiving prednisolone 40 mg orally once a day for more than 6 months and had also received intravenous gamma globulin (IVIgG) dosed at 1-2 g/kg total for 5 days without significant improvement in her platelet counts (<100,000/µl).
The anesthetic and postoperative analgesia plan was explained, and a valid consent with the American Society of Anesthesiologists Status III risk was obtained. Adequate packed red blood cells and 1 unit of single donor platelets were arranged. Spinal anesthesia was given using 25-gauge Quincke needle in L3-L4 space, the sitting position using 0.5% bupivacaine 3.5 cc and 60 µg of buprenorphine. Tranexamic acid 10 mg/kg IV over 30 min before tourniquet inflation and 3 h after first dose, ondansetron 0.1 mg/kg IV over 5 min were given. Dexmedetomidine 0.5-2 µg/kg/h was used. Left total knee replacement was completed uneventfully.
Hourly, postoperative assessment was continued in the recovery room and ward for the extent of motor block and return of function. Multimodal analgesia comprising paracetamol and patient-controlled analgesia infusion pump with low-dose IV fentanyl continuous infusion of 10 µg/h, a total of 260 µg over 24 h was required, lockout period being 30 min, and bolus dose of 4 µg per bolus was used considering the COPD status. Vitals, motor function, drain amount, and postoperative pain were recorded, and special attention was paid to bleeding from surgical site. CBC was repeated the next day. Contralateral knee replacement was done two days later and was managed similarly. The postoperative drainage from both the knees did not warrant any blood transfusion.
DISCUSSION
In the discussed case, neuraxial anesthesia was preferred because pulmonary functions were severely impaired. Neuraxial blockade in patients with COPD provides multiple benefits when compared with general anesthesia or systemic analgesia including better postoperative analgesia, decreased opioid-related side effects, unimpaired lung function, lower incidence of pneumonia, low incidence of unplanned postoperative intubation, or ventilator dependence, improved rehabilitation, and decreased morbidity and mortality. [6] There is a potential risk of perioperative bleeding in patients with ITP. Several methods have been proposed to increase the preoperative platelet count to the "safe" level. The first-line therapy for ITP is the administration of corticosteroids (prednisolone 1 mg/kg). Rh0 (D) immune globulin at 50-75 mcg/kg and IVIgG at 1-2 g/kg total given over 1-5 days are also used. For emergent surgery, transfusion of single donor platelets or IVIgG can be used. The increase in platelet count can be expected to last for around 1 week following IVIgG infusion. Therefore, IVIgG is an important agent for preoperative management of a planned surgical procedure. However, IVIgG is not always effective, and a substantial increase in the platelet count is usually not achieved until 2-3 days following beginning of treatment. There are only two major indications for platelet transfusions in patients with ITP: (1) Temporary arrest of an acute life-threatening hemorrhage or (2) as preparation for surgery. It has been recommended transfusing platelet concentrations 1-2 h before performing surgery. [7] Previous reports have suggested that neuraxial anesthesia was safely given with platelet counts between 50,000 and 80,000/µl. TEG was normal in our patient even though the platelet count was 69,000/µl [ Figure 1 ]. A case series in parturients suggests that neuraxial techniques can be performed with a platelet count >56,000/µl and a normal TEG result. [8] As the minimum "safe" platelet count remains undefined, we administered neuraxial anesthesia weighing both pros and cons and use of TEG as a point of care testing. [9] It is known that in ITP, platelet count does not predict the risk of bleeding in individual patients. A focus on platelet count alone will lead to unnecessary platelet transfusions causing iatrogenic morbidity which may be worse than the disease itself. This phenomenon has been described as "medical nemesis." This goes on to prove there are other hemostatic mechanisms beyond the platelet count alone. A global assessment of hemostasis with TEG predicts bleeding in ITP. On examining the von Willebrand factor (vWF) in a group of patients with ITP, it was noticed that higher vWF was associated with better TEG values compared to those with lower vWF at similar platelet counts. In these patients, the clot formation time (CFT) and the alpha angle were larger. The CFT and alpha angle are sensitive to platelet number and function, fibrinogen levels, and polymerization. [10, 11] Spinal hematoma after neuraxial techniques in modern anesthetic practice is rare. Still, it remains one of the most feared complications because of its potential for irreversible injury. However, it may be minimized with close attention to modifiable risk factors, traumatic needle insertion, and known coagulopathies.
Emphasis should be on assessing ITP patients postoperatively for the return of function after spinal anesthesia. If the patient develops a prolonged motor or sensory blockade, he/she should be assessed using computed tomography or magnetic resonance imaging. [12] It should be noted that the source articles in our study are limited to case reports and case series with relatively few total subjects. It must be recognized that the absence of evidence does not imply evidence of absence. A high degree suspicion should be instituted.
CONCLUSION
Regional anesthesia for arthroplasty in patients with ITP is not widely reported. Neuraxial anesthesia should be administered in ITP patients only after weighing individual risks and benefits as guidelines about "minimum safe" platelet counts are lacking. TEG as a point of care test should be used in assessing the platelet function and planning the anesthetic management. Thus, a global assessment of platelet function rather than platelet count alone is a better indicator of risk of bleeding in ITP. Postoperative assessment is as important as preoperative and intraoperative anesthetic management in these patients.
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